Canu (1886) described (with illustrations) the female of Aplostoma brevicauda (by monotypy) living in Morchellium argus (¼ Aplidium argus (Milne Edwards)) from Wimereux (northeast coast of France). (Current names of Aplidium species are given in parentheses.) Canu (1892) also redescribed (with illustrations) the female based on specimens living in A. argus and four other colonial ascidians: Circinalium concrescens (¼ Aplidium turbinatum (Savigny)); Amaroucium nordmanni (¼ Aplidium nordmanni (Milne Edwards)); Amaroucium sp. similar to A. punctum (¼ Aplidium punctum (Giard)), and Polyclinum luteum Giard. All these ascidians were collected along the coast of Boulonnais (northeast coast of France). In the same paper, Canu (1892) described (with illustrations) a male as the male of A. brevicauda. Sars (1921) reported (with illustrations) the female of the same species as Cryptopodus brevicauda, associated with Polyclinum luteum from Espevoer (west coast of Norway). Chatton and Harant (1922) and subsequent workers used the generic name Haplostoma for Canu's species. Gotto (1952) recorded Haplostoma brevicauda in Aplidium turbinatum and two other compound ascidians from Strangford Lough in the Irish Sea; the same author (1960, 1993) gave two accounts of this copepod.
In their paper on the subfamily Haplostomatinae, Ooishi and Illg (1977) alluded to difficulties in the use of the name Haplostoma and of its author's name (or names) and listed synonymies of H. brevicauda. The difficulties have not been cleared up yet. In the present paper, the subfamily is placed under the family Ascidicolidae Thorell, sensu Illg and Dudley, 1980 , and order Cyclopoida Sars, based on Damkaer, 2002 . The diagnosis of the female H. brevicauda given by Canu (1886 Canu ( , 1892 ) is emended in my study of specimens living in four species of Aplidium at Roscoff (northwest coast of France). Monniot (1962) described the female H. mizoulei found in the interstitial form of Parascidia turbinata (¼A. turbinatum) from Banyulssur-Mer (French coast of the Mediterranean Sea). He mentioned that maxillipeds are the only appendages in the oral area, and that the mouthparts are reduced and incorporated within the oral sclerite. Except for mouthparts, however, H. mizoulei closely resembles H. brevicauda, of which specimens were obtained by me at Roscoff; the specimens of H. brevicauda have some of the mouthparts with armature. Therefore, it was necessary to examine actual specimens of H. mizoulei to decide if H. mizoulei is synonymous with H. brevicauda.
Through the courtesy of Dr. C. Monniot, who sent me two permanent slides in 1995, I was able to examine an intact female specimen of H. mizoulei. As a result, I concluded that his species is identical to H. brevicauda. This was noted (without explanation) in my paper describing H. dudleyae (see Ooishi, 1998) . The present redescription confirms this.
Haplostoma banyulensis (Brément, 1909 ) and H. eruca (Norman, 1869) have recently been redescribed by Ooishi (2004) and by Ooishi and O'Reilly (2004) , respectively. Another old species, H. gibberum (Schellenberg, 1922) , is left for redescription in subgroup 1. However, its type specimen was not found in the Schellenberg collection when I visited the Natural History Museum, Humboldt University, Berlin, in 1996.
The male of H. brevicauda described in this paper represents characteristics for males of the Haplostomatinae (Haplostoma, Haplostomides, Haplosaccus) as well as species-specific features. That a male described by Canu (1892) as the male H. brevicauda should be referred to the genus Botryllophilus (Botryllophilinae) has been pointed out by Schellenberg (1922) , Ooishi and Illg (1977, 1986) , and Gotto (1993) . The present paper confirms this, and also that the male studied by Canu was the male of B. ruber.
MATERIALS AND METHODS
Sampling of females and males of Haplostoma brevicauda from ascidian hosts took place at Station Biologique de Roscoff from 2 August to 28 September 1992 (see Ooishi and Illg, 1977 , for details of sampling method). The ascidians were collected in the intertidal zone at Roscoff (488439N, 038589W; French coast of the English Channel). Female copepods live in both the common test and zooids, and males live in the common test, but both sexes appear to move around. A female directed posteriorly moved toward the outer surface of the ascidian and was entering a zooid. Macrophotographs of these copepods and ascidians were taken while they were still living ( Fig. 1a-h ). The copepod specimens were fixed in 95% ethanol and stored in 70% ethanol.
Copepods were immersed in lactic acid (with a slight amount of methylene blue) for dissection, measurements, drawings (7) (8) (9) , and photomicrographs (Figs. 6, 10) . Three specimens were deposited in Muséum National d'Histoire Naturelle, Paris, with the number MNHNCp2160, in October 2003: 2 intact $ $, living in Aplidium turbinatum (Savigny), 18 August 1992; 1 #, lacking caudal setae, living in A. pallidum (Verrill), 3 August 1992.
The body colors of female copepods examined are briefly divided into three types: (1) white female (Fig. 1a) -body white, opaque, eggs in oviducts and egg sacs creamy white (embryos in egg sacs called eggs here), gut light yellowish, brownish, or orange, and small eye light orange with white external surface; (2) light purplish rose female (Fig. 1b, c )-body and eggs in oviducts and egg sacs light purplish rose, gut brownish orange, and small eye reddish orange with white external surface; (3) yellowish orange female (Fig.  1f )-body and eggs in oviducts yellowish orange, gut yellowish orange, and small eye reddish orange (probably with white external surface). These females were obtained from four species of Aplidium (Aplousobranchia: Polyclinidae): (1) white females from A. argus, A. turbinatum, A. pallidum, and A. nordmanni; (2) light purplish rose females from A. turbinatum; (3) yellowish orange female from A. pallidum.
The body colors of males examined are apparently related to those of females (types 1, 2): (1) white male (photograph not presented)-body creamy white, gut light yellowish or light orange, large brilliant white eye enclosing reddish pigment cells in the middle; and (2) light purplish rose male (Fig. 1d, e) -body light purplish rose, gut brownish orange, large brilliant white eye enclosing reddish orange cells in the middle. The ascidian hosts for the white male are A. turbinatum and A. pallidium; A. turbinatum is also the host for the light purplish rose males.
In the armature formula for legs 1-4, the total number of spines (Roman numerals) is noted first and connected by a dash with the number of setae (Arabic numerals). The total number (T) of these elements is given in parentheses for protopod (coxa, basis), endopod, and exopod. The abbreviations used are:
SYSTEMATICS
Order Cyclopoida Sars, 1886 Family Ascidicolidae Thorell, 1859 Subfamily Haplostomatinae Chatton and Harant, 1924 Genus Haplostoma (Canu, 1886) Haplostoma brevicauda (Canu, 1886) Figs. 1-10
Redescription of Female (based on specimen from Aplidium argus).-Body (Fig. 2a-c ) grublike, 1.13 mm long, divided into cephalosome, metasome, and urosome; proportional lengths measured on body axis approximately 1:3.2:1. Arrangement of hairlike sensilla on dorsal surface rather symmetrical (Fig. 2a) . Two egg sacs slightly longer than body; eggs (embryos) in each sac arranged multiserially (Fig. 1a, b) . Cephalosome ( Fig. 2a) as long as wide and well demarcated from metasome. Dorsal cephalic sclerite (Fig. 2d ) subtriangular, wider than long, with small number of hairlike sensilla; unsclerotized posterocentral portion of sclerite extremely narrow. Appendages (Figs. 2e, 3a) including antennules, antennae, mandibles, maxillae, and maxillipeds; maxillules absent. Rostrum (Figs. 2e, f, 6a, b) with rounded distal margin; each sclerotized lateral portion on ventral side with transverse row of 9 minute denticles anteriorly.
Metasome (Fig. 2a-c) cylindrical. On dorsal side, first to third thoracic segments distinct. Fourth thoracic segment (nearly as long as third) fused with fifth thoracic segment (shorter), (Canu) . Macrophotographs of living female and male specimens from various ascidian hosts. a, white female with egg sacs, from Aplidium pallidum (A. argus, A. turbinatum, A. nordmanni also harbor females of the same color), lateral; b, light purplish rose female with egg sacs, from A. turbinatum, dorsal; c, light purplish rose female without egg sacs, from A. turbinatum, dorsal; d, male with similar color, from A. turbinatum, dorsal; e, same specimen, lateral; f, yellowish orange female without egg sacs, from A. pallidum, dorsal; g, light purplish rose female with egg sacs in common test of A. turbinatum; h, same female (arrow) entering zooid. forming longest fourth section. Posterolateral corners of fourth section protruded into conspicuous lobes, these corresponding to lateral extensions of fifth thoracic segment and representing modified fifth legs. On ventral side, however, fifth thoracic segment constricted and demarcated from fourth thoracic segment, forming first urosomal segment. Thus, metasome on ventral side consisting of 4 thoracic segments; these approximately identical in width (about 0.27 mm) and bearing modified legs 1-4. Right and left legs of each pair widely spaced, without intercoxal sclerite, and placed slightly posterior to middle of segment.
Urosome (Fig. 2a-c) consisting of 5 segments. First segment (fifth thoracic) on ventral side narrowed and nearly as long as second segment (Fig. 2c) ; first segment on dorsal side short and narrowed (Fig. 2a) . Second segment (genital) widest, with 2 gonopores, both dorsolaterally, and copulatory organs midventrally. Demarcation between first and second segments weak on ventral side, but longitudinal muscles of first segment visible internally (Fig. 6k, l) . Two abdominal segments tapered posteriorly, and smallest anal segment (one-third as wide as second segment) with caudal rami terminally. Anus opening posterodorsally.
Antennule lobate, tapering toward apex. Right antennule (Fig. 3b ) bearing 18 simple setae; 1 short stout seta located midway on anteroventral margin, and remaining 17 setae (2 long stout, 15 short stout or slender) around distal fourth of appendage. Left antennule ( Fig. 3c ) with 17 setae (1 seta lacking on distal portion).
Antenna ( Fig. 3d ) 3-segmented; proportional lengths approximately 1:2.5:2.3. Armature consisting of 4 simple conical spines (2 medial, 1 subterminal, 1 terminal) on distal half of third segment; proximal medial spine smallest and subterminal spine largest. Labrum ( Fig. 2e ) with several low, indistinct processes protruded from posterior margin. Labium (Figs. 2e, 6a [arrow] , c) protruded anteriorly; anterior margin extending beyond posterior margin of labrum when seen from posteroventral side.
Mandible (Figs. 2e, 3e, 6d [arrow] ) located close to lateral side of labrum and near posterior base of antenna, consisting of conspicuous mammiform structure with 1 stout simple seta at apex. Maxilla (Figs. 2e, 3f, 6e [arrow] ) simple protrusion from body surface and bearing 1 minute seta at apex.
Maxilliped (Figs. 2e, 3g) consisting of coxa without armature, basis with 2 small simple setae (anterior, posterior) on medial margin, and small endopod of 3 segments. Third endopodal segment claw-shaped.
Legs 1-4 (Figs. 3h-j, 4a) biramous, similar in shape (except for armature) and size. Sclerotized basis of protopod belt-like, with 1 simple lateral seta. Endopod and exopod fused proximally. Endopod pronounced protrusion from fused basal portion, with rounded apical margin and slight constriction at base of distal half. Distal two-thirds of lateral margin separated from exopod. Anterior surface of endopod with longitudinal sclerotized portion and at least 1 hairlike sensillum. Exopod slightly longer than endopod; lateral portion sclerotized. Distal onethird of lateral margin with 3 or 4 simple conical spines and 1 simple seta proximal to spines; subterminal and terminal spines closely spaced. Leg 1 (Figs. 3h, 6f) with 4 graduated conical spines (2 lateral, 1 subterminal, 1 terminal); terminal spine twice as long as proximal lateral spine. Leg 2 (Fig. 3i ) with 3 graduated spines (lateral, subterminal, terminal); lateral spine smallest ( Fig. 6g [dot] ). Legs 3 (Figs. 3j, 6h ) and 4 (Figs. 4a, 6i) also with 3 spines, but not graduated because of enlargement of lateral spine (dot in each figure), thus, subterminal Leg 5 (Fig. 4b) conspicuous lobe, longer than wide, slightly constricted at base, and rounded at apex. Armature consisting of 3 simple setae (1 proximal, 2 distal) on dorsal side; proximal seta distinctly short, half as long as other setae.
In genital area, dorsal cuticle between gonopores sclerotized and with 2 hairlike sensilla slightly posteriorly (Fig. 4c ). Apparatus at gonopore (Fig. 4d ) with 2 rows (external, internal) of spines on medial margin of genital operculum. External row with 2 unequal sharp conical spines; proximal spine (articulated at base) half as long as distal spine (without articulation). Internal row with 9 subequal conical spines (Figs. 4d, e, 6j); outer margin of genital operculum with 1 pointed protrusion posteroventrally.
Ventral genital area with large oblong depression representing genital atrium, this twice as wide as long (Fig. 4f) . Two small copulatory pores (right, left) located within anterior edge of atrium; each pore opening, through very short copulatory duct, into its conspicuous seminal receptacle (longer than wide) directed dorsally, and receptacle duct from seminal receptacle directed laterally toward genital antrum (Figs. 4f, 6k, l) . Seminal receptacles (right, left) apparently surrounded by material (firm tissue?) holding them together (Fig. 6l) . Posterior margin of genital atrium close to anterior margin of first abdominal segment, this sclerotized midventrally (Fig. 4f) .
Caudal ramus (Fig. 4f, g ) twice as long as proximal width, 1.6 times as long as anal segment. Distal half tapering toward apex and directed ventrolaterally. Armature: 1 stout conical spine terminally, 1 short simple seta midway on lateral margin, 1 similar seta more distally and dorsally, and 3 minute elements (1 proximal to lateral seta, 2 [medial, lateral] near terminal spine). Specimens from Aplidium turbinatum and A. pallidum (as shown in Figs. 5a-d) comparable in morphology (body form, cephalosome, leg 3) to those from A. argus (Figs. 2a, b, e, 3j) . Range of lengths, based on 3 specimens from A. turbinatum, 1.00-1.30 mm.
Description of Male (based on specimens from A. turbinatum).-Body (Fig. 7a, b) 1.03 mm long, excluding terminal caudal setae (0.20 mm long). Major articulation between fourth and fifth thoracic segments, showing cyclopoid swimming type. Ratio of length of prosome to that of urosome (excluding caudal setae) 1.25:1. Two pairs of long caudal setae extending straight posteriorly.
Cephalosome (Fig. 7a ) subtriangular, longer than wide; large eye (depicted by dotted lines in figure) internally near anterior margin. Rostrum (Fig. 7c, d ) low subtriangular protrusion directed anteroventrally. Appendages (Fig. 7c, d ) including antennules, antennae, mandibles, maxillae, and maxillipeds; maxillules absent.
Metasome (Fig. 7a, b) consisting of 4 segments, bearing legs 1-4 of swimming type, although leg 1 endopod characteristically modified. First segment widest (0.23 mm), fourth segment narrowest (0.13 mm).
Urosome (Fig. 7a, b ) 6-segmented: short first segment with setiferous fifth thoracic legs; enlarged second segment enclosing pair of spermatophores and bearing setiferous sixth thoracic legs; narrow 3 abdominal segments; anal segment with caudal rami terminally. Proportional lengths 1:3.4:1.4:1.4:1.4:1 for 6 segments.
Antennule (Figs. 7c, 8a ) 4-segmented: first segment enlarged ventrally, and second to fourth segments much narrower and shorter than first; proportional lengths 1:0.33:0.33:0.33. Each segment with setae (se) and aesthetes (ae). In left antennule (Fig. 8a) , first segment with 10 se and at least 150 ae; second segment with 4 se and 1 ae; third segment with 3 se and 1 ae; fourth segment with 9 se and 2 ae. In right antennule (Fig. 8b ), fourth segment with 2 more setae, so total number of setae 28.
Antenna (Figs. 8c, 10a ) 3-segmented; proportional lengths 1:3.5:3.8, measured on medial axis. Narrow terminal segment with 4 sharp conical spines (2 medial, 1 subterminal, 1 terminal): subterminal spine longest, about 3.3 times as long as basal width, and 1.8 times as long as shortest first medial spine; remaining 2 spines (second medial, terminal) also short. Subterminal and terminal spines serrated distally.
Labrum (Fig. 7c ) with slightly protruded posterior margin, without ornamentation.
Mandible (Figs. 8d, 10b [arrow]) located close to posterior base of antenna and anterior to maxilla, consisting of small lobe with 1 simple slender seta at apex.
Maxilla (Figs. 8e, 10c [arrow]) saclike, with 1 minute seta near mediodistal margin.
Maxilliped (Fig. 8f) consisting of coxa without armature, basis with 2 small medial setae (anterior, posterior), and elongated endopod of 3 segments (proportional lengths 1:2.4:1.3). Claw-shaped third endopodal segment notched medioproximally and apparently bifurcate at apex (Fig. 10d) .
Legs 1-4 (Figs. 8g, 9a-c) consisting of coxa, basis, and rami; intercoxal sclerite present. In legs 1-4, basis with 1 short simple seta on lateral margin. In legs 3 and 4, coxa with 1 long plumose seta on mediodistal margin. Endopods of legs 1 and 4 2-segmented, and all other rami 3-segmented.
Endopod of leg 1 (Fig. 8g-i ) unequally 2-segmented. First segment 2.4 times as wide as long. Second segment twice as long as first segment, and tapered distally. First segment with 1 short plumose seta on medial margin and setules on lateral margin. Second segment with 4 similar setae along medial margin and 3 kinds of spines (SP1-SP3) at depressed laterodistal portion. Arrangement of these spines at depressed portion: SP1 (long, slender) protruded from innermost corner and directed distolaterally (Figs. 8h, i, 10e [arrow]); SP2 (short, stout) protruded from medial side near apex (beneath SP1) and directed laterally (Figs. 8h, i, 10f [arrow]); and SP3 (long, stout) protruded from lateroproximal corner (beneath SP2) and directed distally (Figs. 8h, i, 10g [arrow] ). Single small thumblike element (Fig. 8h ) located posteriorly to depressed portion; proximal half of element apparently embedded within segment. Armature elements on leg 1 exopod and all other rami consisting of long plumose setae and spines with serrate, hyaline edges. Armature formula for legs 1-4 as follows: Leg 5 ( Fig. 9d ) divided into 2 portions, but demarcation between them not distinct. Basal portion not articulated on segment, with 1 simple small seta laterally. Distal portion slightly sclerotized on anterior surface, with 2 unequal similar setae on distal margin: longer inner seta directed medially; shorter outer seta directed posteriorly.
Leg 6 (Figs. 9d, 10h) represented by 2 similar setae near distal margin of genital operculum.
Caudal ramus (Fig. 9e) cylindrical, 4.6 times as long as wide, 2.3 times as long as anal segment. Armature: 1 short simple seta at onethird of distance from proximal end and 1 longer similar seta at midlength, both on dorsal surface; 1 simple short spine at distolateral corner; and 2 unequal long setae (longer inner, shorter outer) terminally. Proportional lengths of inner and outer terminal setae 1.5:1.
DISCUSSION
Comparison of Female Specimens (A) Body Length and Coloration.-In regard to the body length of the female H. brevicauda, the specimen in Aplidium argus from Roscoff (1.13 mm long) resembles that in the same ascidian from Wimereux (Canu, 1886 : 313, less than 1.00 mm long). The lengths (1.00-1.30 mm) of specimens in A. turbinatum from Roscoff are almost identical to those (1.00-1.40 mm) in A. turbinatum and several other ascidians from Boulonnais (Canu, 1892: 223) . The length (2.5 mm long) given by Sars (1921: 75) for specimens from Norway is exceptionally large. The coloration of the body (and eggs) noted by Canu (1886, 1892, ''blanc rosé'') and Sars (1921, pale rose) , respectively, is close to that reported in this paper (light purplish rose). White (female, male) and yellowish orange (female) colors found in specimens from Roscoff are recognized as additional body colors for H. brevicauda.
(B) Body Segmentation.-The 4-segmented metasome (anterior 4 thoracic) and 5-segmented urosome (fifth thoracic, genital, 2 abdominal, anal) on the ventral side shown in this paper indicate that the female represents a cyclopoid form. (Similar body segmentation can be seen in H. canui [subgroup 2] redescribed by Ooishi [1994: fig. 1a-c] , but the redescription did not mention the ventral body segmentation.) The 3-segmented urosome given by Canu (1892: pl. XX, 10 [dorsal] ) is interpreted to consist of five segments as presented in this paper 4f) : the large first segment corresponds to the first and second segments, the long second segment to two abdominal segments, and the short third segment to the anal segment. However, the 2-segmented abdomen was illustrated in another of Canu's figures (pl. XX, 5).
(C) Appendages and Other Structures.-Morphological discrepancies have been found between Canu's papers (1886 Canu's papers ( , 1892 ) and the present paper. These are minor but involve most of the appendages and other structures. Canu's papers have been emended based on the present paper as shown in Table 1 . A single large pore that Canu (1892: pl. XX, 11, po) illustrated as the copulatory pore is the opening of genital atrium, which encloses two small copulatory pores (Fig. 6k) . The female recorded by Sars Table 1 . Comparison of female specimens of H. brevicauda in the present paper (Ooishi) and previous papers (Canu, 1886 (Canu, , 1892 Females (14 species) of the genus Haplostoma were divided, based only on the morphology of spines on the antenna and legs 1-4, into subgroups 1 (11 species, with simple spines) and 2 (3 species, with bifurcate spines) by Ooishi (1998 Ooishi ( , 2004 ; H. brevicauda has been assigned to subgroup 1. For characterizing H. brevicauda and 10 congeners, it is necessary to give a more detailed diagnosis of the leg morphology and leg armature formula patterns of subgroup 1. Ooishi and Illg (1977: 17) had partly characterized legs 1-4 in their diagnosis of this genus; their diagnosis is emended in this paper. For characters of legs 1-4, the following references to the 11 species have been used. These include eight descriptions and three redescriptions (the latter denoted by an asterisk [*] preceding the year). Names of the species and authors of the references (numbers 1-11) are as follows (numbers 5-10 refer to descriptions by Ooishi and Illg, 1977) Schellenberg (1922) ; (5) H. albicatum; (6) H. minutum; (7) H. dentatum; (8) H. setiferum; (9) H. ambiguum; (10) H. elegans; and (11) H. kimi, by Seo and Lee (2001) .
(A) Morphology of Legs 1-4.-In subgroup 1, endopods are not fused laterally with most of the medial margin of exopods (fused in subgroup 2). These endopods are shorter than the exopods in most species (not shorter in only one species); these without armature (except for hairlike sensilla), but some species with one or two apical setules. Exopods have two to four simple spines (conical in most species) and one simple seta posterior to the spines (without the seta in subgroup 2); in legs 3 and 4, the lateral margin proximal to the seta is protruded in some species. The arrangement of spines is as follows: (1) leg 1 with 4 graduated spines (2 lateral, 2 distal [subterminal, largest terminal]); (2) leg 2 with 1 or 2 lateral spines plus 2 distal spines; (3) legs 3 and 4 with only 2 distal spines or with 1 or 2 lateral spines plus 2 distal spines; (4) in legs 1-4, 2 distal spines closely spaced or fused at base like a bifurcate spine (counted as 2 spines).
(B) Leg Armature Formula Patterns.-In subgroup 1, it is possible to obtain ten exact leg armature formulas for all species except H. gibberum. A given leg armature formula consists of four total numbers (Arabic numerals), each including the number of spines plus one seta on the exopods of legs 1-4. As a result of comparison, the ten formulas can be divided into four patterns I-IV. Thus, the ten species can be assigned to their respective patterns, and H. brevicauda has pattern II as shown below. Haplostoma gibberum is the only species in which the armature formula for legs 1-4 was not clearly mentioned by Schellenberg (1922: 290: fig. 7) ; leg 1 has four graduated spines and one seta, and legs 2-4 have one or two small spines between two distal spines and one seta.
Characteristics of the Female Most of the appendages (except for maxilliped) and other structures (rostrum, dorsal cephalic sclerite, labium, genitalia) studied in this paper provide characteristic features for the female H. brevicauda. Among them, the mandible (mammiform, 1 stout seta), legs 3 and 4 (lateral spine enlarged), and genitalia (apparatus at gonopore, genital atrium, paired copulatory organs) are recognized as pronounced or unique features for the species. Two external spines of the gonoporal apparatus (Fig. 4d) in the female are homologous to two setae representing leg 6 (Fig. 9d) in the male (see Ooishi and Illg, 1977: 143, 144) . In the following key to species, proportional lengths of leg endopods and exopods and leg armature formula patterns are used as primary characters for the species.
Key to Species (Females) of Haplostoma (Subgroup 1) Ooishi and Illg, 1977 Characteristics of the Male
The male possesses several characters of the female as follows: (1) antenna with 4 spines including 1 largest subterminal spine, although all these spines sharp conical in male (simple conical in female); (2) mandible with 1 apical seta, although this seta slender and longer in male (stout and short in female); (3) maxilla with 1 minute seta, although its structure and armature more distinctive in male (simple protrusion with 1 minute seta in female); (4) maxilliped with 3-segmented endopod, although its second segment markedly elongated in male (short in female). The genus Haplostoma currently has six described males because of the present description of the male H. brevicauda, which is the fourth male of the cyclopoid swimming type; the remaining two are of the creeping type. Males of haplostomatins (Haplostoma, Haplostomides, Haplosaccus) are distinguished from those of botryllophilins (Botryllophilus) by regularly having one or two fewer spines (in addition to setae) on the third segment of leg 2 endopod (Ooishi, 2002: 265) . The male H. brevicauda provides this feature, because leg 2 endopod (Fig. 9a) has two spines; Botryllophilus has three. In haplostomatins (and botryllophilins), the morphology of leg 1 endopod is species-specific (Ooishi and Illg, 1977: 20; Ooishi, 2002: 266) . The male H. brevicauda has this feature. A key to species for the six males is given by means of these characters (body form, endopods of legs 1 and 2).
Key to Species (Males) of Haplostoma (Subgroup 1) Ooishi and Illg, 1977 Designation of Canu's Male
The main reasons why Canu's male (1892) is a Botryllophilus and not a Haplostoma are as follows: (1) antenna (pl. XX, 15) with more than 4 armature elements (4 in Haplostoma, Fig. 8c) ; (2) in maxilliped (pl. XX, 16, mx 2 ), coxa with setal armature medioproximally (absent in Haplostoma , Fig. 8f) ; (3) third segment of leg 2 endopod (pl. XXI, 15) with 3 spines (fewer in Haplostoma , Fig. 9a) ; (4) caudal ramus (pl. XX, 18) with 2 long terminal setae comprising 1 longer inner seta directed laterally and 1 shorter outer seta directed medially (these two setae straight in Haplostoma, Fig. 9e ). The main reasons why Canu's male is designated as B. ruber Hesse of type B are mentioned below. (Botryllophilus has two morphotypes, A and B, see Ooishi and Illg, 1988.) (1) In Canu's male (1892: 223, pl. XX, 13), the urosome (abdomen, according to Canu) was described and illustrated as consisting of six segments (1 long genital, 4 short abdominal, 1 long anal). It is apparent that he did not count or distinguish the short fifth thoracic segment as the first urosomal segment. In any case, this segmental number (more than 5) corresponds to that of type B (type A has 5). In addition, the long anal segment (distinctly longer than caudal ramus) in Canu's male probably consists of two segments (abdominal, anal), because the anal segment is slightly or distinctly shorter than the caudal ramus in botryllophilins. Accordingly, the urosome of Canu's male is presumed to consist of eight segments including five abdominal segments, as seen in B. ruber (see Ooishi, 1999: 575, for details) .
(2) In Canu's male (1892: pl. XX, 15), the antenna was shown to have seven elements (3 medial, 4 distal). In B. ruber, the antenna has eight elements (3 medial, 5 distal), but the long distolateral element is often overlapped by another long distal element (closely spaced) and therefore easily overlooked (see Ooishi, 1999: 575, fig. 10c ). It is probable that Canu's antenna was shown without this distolateral element. Canu's antenna with seven elements is exactly like that of B. ruber except for the long distolateral element.
(3) In Canu's male (1892: pl. XXI, 13, 14), leg 1 endopod was shown to have three curved simple spines. In fact, B. ruber has four similar spines, but one of them is easily detached (see Ooishi, 1999: 575, fig. 11d , for details). It is likely that Canu's male originally had four curved spines. The morphology of leg 1 endopod with four curved simple spines is species-specific for B. ruber.
Host Specificity
Canu (1892) listed Aplidium sp. similar to A. punctum as one of the ascidian hosts. I examined A. punctum based on specimens from Morgat (French coast of the Atlantic Ocean), but no specimens of H. brevicauda were found in it. Polyclinum aurantium Milne Edwards was reported as one of the hosts from Strangford Lough (Gotto, 1952 (Gotto, , 1960 . At Roscoff, it has been confirmed that P. aurantium harbors H. canui (not H. brevicauda) and three other species from different genera (see Ooishi, 1994 ). In any case, H. brevicauda is characterized by having several kinds of colonial ascidian hosts, mainly species of Aplidium. Three Aplidium species (A. argus, A. turbinatum, A. nordmanni) that Canu (1886, 1892) reported as hosts entirely correspond to those studied here; A. pallidum from Roscoff is added as a new host for H. brevicauda.
